A total of over 4000 two-, three-, and four-station optical observations and approximately eight passes (40 observations) of laser data were investigated in this work; the final results are based upon 90% of the observational data. This geometric solution will be used in conjunction with dynamic, gravimetric, astrogeodetic, and other types of geodetic information to provide the relation of the NAD to a unified world geodetic reference system. Table 1 presents the names and approximate locations of the MOTS, SPEOPTS, and laser tracking stations from which significant amounts of data were available.
DATA SELECTION AND PREPROCESSING

1
The simultaneous observational data used consisted of two-, three-, and fourstation events. Tables 2-5 The methods used in making these corrections are described in Rawlinson and Oosterhout (1971) and Hotter (1967) .
Two additional corrections were applied to the data at the outset of the work which included:
1. Correction to observations to account for the fact that the satellite is at a finite distance from the tracker, rather than the value of infinity used for analyzing stellar data. This correction compensates for the rotation of the earth between emission of the flash and reception at the camera. Preprocessing analysis of the data was performed in the following two-step process:
1. The right ascension and declination data in an inertial coordinate system were converted to station-to-satellite directions in a terrestrial coordinate system.
Erroneous data were edited.
Conversion from inertial to terrestrial coordinates was performed using UT1 time values of the BIH, polar motion data of the IPMS, and standard precession and nutation data. The terrestrial directions were obtained in the form of two direction angles, analogous to geocentric latitude and longitude angles. These angles were referenced to a set of coordinate axes parallel to the geocentric coordinate axes but with an origin at an observing station. Then the two angles (w, @) defining the station-to-satellite direction with respect to this stationcentered coordinate system were as indicated in Figure 1 .
Elimination of obviously erroneous data was performed through the use of a geometric test using a quantity called the "skew distance". Skew distance is Condition equations resulting from a given simultaneous observation are of two types:
1. Coplanarity equations, which require that the two observing stations and the satellite lie in the same plane.
2.
Laser length equations, which require that the satellite observation satisfying the two-station coplanarity relationship also satisfies the laser range from a third station.
Additional Three types of constraint equations may be applied:
1. Coordinate equations, which require a given coordinate value to remain at or near a given value throughout the adjustment.
2. Distance equations, which require the distance between two stations to remain at or near a given value throughout the adjustment.
3. Coordinate shift equations, which require the coordinate differences between two stations to retain a specified differential relationship.
The adjustment is effected by processing observational data in the four observational categories cited at the introduction to this section to produce condition equations. In particular, the observational category/condition equation requirements are:
1. For a two-station event (two cameras observe simultaneously), one coplanarity equation is used.
For a three-station event, three coplanarity equations are used.
3.
For a four-station event, five coplanarity equations are used. 
RESULTS OBTAINED
The results obtained in this investigation consist of two sets of coordinates for the MOTS-SPEOPTS stations. One set of coordinates resulting from an optical data adjustment is shown in Table 6 . A set of coordinates resulting from an optical-laser data adjustment is shown in Table 7 .
The following constraints were applied to the optical data solution:
1. The position of station 1042 was held fixed at 12682.
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A comparison of the geoid heights derived from the geometric solutions with the detailed gravimetric geoid heights of Vincent et al (1973) is given in Table 9 .
The accuracy of the detailed gravimetric geoid is on the order of 2 meters rms.
The differences between the gravimetric geoid heights and the geoid heights derived from the geometric solutions are generally on the order of 3 meters or less for all stations except the two island stations: Bermuda (7039), and Jamaica (7076). The difference at Jamaica may be attributed in part to a possible survey error since comparisons with dynamic solutions offer good agreement.
The inter-site distances obtained from the geometric solutions and the inter-site distances derived from dynamic station adjustments have been compared with ground survey distances. The extent to which the satellite solutions agree with one another and with the survey is given by the implied scale differences:
(Optical-Laser Geometric) -(Survey) = .6 ± 2.3 parts per million (ppm) (Marsh et al, 1971 ) -(Optical-Laser Geometric) = .6 ± 2.5 ppm (Lerch et al, 1972 ) -(Optical-Laser Geometric) = -. 7 : 2.9 ppm.
Analysis of the coordinate differences between the optical geometric solution and the optical-laser geometric solution shows the solutions to be in excellent agreement.
Analysis of the inter-site distances obtained show that scale is determined by the sparse laser observations to an accuracy of three parts per million or better.
In addition, an error analysis was performed by perturbing all laser ranges and re-computing the site coordinates. It has been determined that one unit of uncertainty in laser ranges produces approximately two units of uncertainty in inter-site distances. 
